Hormonal regulation of 3-hydroxy-3-methylglutaryl coenzyme A reductase and alkaline phosphatase in cultured intestinal mucosa.
The endocrine regulation of the key enzyme of cholesterol synthesis, 3-hydroxy-3-methylglutaryl-CoA reductase (EC 1.1.1.34) and of the brush border enzyme alkaline phosphatase (EC 3.1.3.1) was studied in short (2 h) and long term (24 h) organ culture of rabbit ileum mucosa. In contrast to the hepatic enzyme, intestinal reductase is not subject to regulation by insulin or glucagon even at a pharmacological level. This applies to both 'total' and 'active' reductase, prepared in the absence or presence of sodium fluoride, respectively. During culture, there is a gradual, time-dependent increase in the active, dephosphorylated enzyme form. This endogenous activation was found to be unaffected by all hormones tested. Similarly, alkaline phosphatase was not influenced by both pancreatic hormones. In contrast, triamcinolone significantly (P less than 0.05) suppressed reductase in a dose-dependent fashion to 38% of controls after 24 h, but not after 2 h culture. Alkaline phosphatase was induced after both periods, but the effect was more marked after 24 h. A parallel minor stimulation of both enzyme activities was noted in the presence of 10(-9)M triiodothyronine (P less than 0.05), lower and very high (10(-5)M) concentrations were ineffective. In view of the role of glucocorticoids as intestinal growth inhibitors and of thyroid hormones as growth stimulators, it is suggested that changes in reductase reflect alterations of crypt membrane cholesterol synthesis, whereas the induction of alkaline phosphatase is mediated through an enhanced enterocyte regeneration and/or maturation.